Biochemical and cytotoxic properties of the isomeric forms of N,N'-bis[N-2-chloroethyl)-N-nitrosocarbamoyl] cystamine.
Three isomeric forms of a cystamine-containing chloroethylnitrosourea, N,N'-bis[N-(2-chloroethyl)-N-nitrosocarbamoyl]cystamine (CNCC), have been identified and separated by high pressure liquid chromatography. Isomer S, 3,3'-bis[N-(2-chloroethyl)-N-nitrosocarbamoyl] ethyl disulfide, was significantly less cytotoxic than isomer C, 1,1'-bis [N-(2-chloroethyl)-N-nitrosocarbamoyl] ethyl disulfide, or isomer M, 1,3'-bis[N-(2-chloroethyl)-N-nitrosocarbamoyl] ethyl disulfide, in either a human Namalva lymphoblastoid or a rat Walker 256 carcinoma cell line. Both isomers S and C inhibited DNA synthesis at a 50 microM concentration. A structural analysis of the isomeric forms suggested that bioreduction of the disulfide bond would permit both isomers to produce isocyanate moieties which would carbamoylate intracellular proteins and depress nucleic acid synthesis. The reduced cytotoxic potential of isomer S is consistent with a prolongation in the half-life of production of alkylating carbonium species that lack the capacity to cross-link macromolecules. Overall, the relative position of the NH group within each of the nitrosourea isomers appears critical to the biological properties of the drug.